• It highlights the need for all digital equipment to be fully integrated into one system in each operatory.
• It considers how the 'digital revolution' has impacted upon practice administration.
I N B R I E F EDUCATION
Usually, a 'computerised dental practice' has included a series of diagnostic instruments, intra-oral cameras, digital radio graphic systems, treatment planning systems, CAD-CAM systems, management systems etc. However, these 'island solu tions' have not been integrated into one system. Nevertheless, it is possible to produce fully integrated systems for digital clinical records, based on established physiologic and cognitive-ergonomic concepts. The first part of this paper outlines the philosophy behind the development of such a totally integrated system for digital clinical records. The second -digital practice administration -considers how the 'digital revolution' has impacted upon practice administration. 
E-LEARNING IN DENTISTRY PART 1. DIGITAL CLINICAL RECORDS

Crucial design features
Successful clinical dental practice requires high levels of competence in both manual and cognitive* skills. How ever, until recently, research has led to developments in materials, equip ment and techniques for the enhance ment of manual rather than cognitive skills. Improved instruments and better designed dental units are two examples. It has now been realised that information and communication technology (ICT) can enhance clinicians' cognitive skills, such as those required during diagnosis, treatment planning and treatment.
In order to identify how to support the cognitive processes that a dental clini cian uses during diagnosis, decision making, treatment planning and clinical management, these processes have to be analysed and their strengths and weak nesses identified. It is then possible to design systems to support and enhance clinical cognitive performance and thus improve the quality of care.
Unfortunately, until now, many of the ICT-based applications have lacked inte gration because they have not been based on sound physiologic-ergonomic as well as cognitive-ergonomic principles. In other words, they have not been designed in an integrated manner that enables dental clinicians to work and think with maximum ease. Poor design has resulted in the creation of ICT-based 'island solu tions' in which the physical components, such as intra-oral cameras, digital radio graphic systems and clinical records, do not combine into an ergonomically and cognitively integrated system. Against this background, the fi rst part of this paper presents a concept of chairside communication that harnesses sound physiologic-ergonomic and cog nitive-ergonomic principles which inte grate all the ICT-based components.
The core of this integrated system is a automatically under the control of the memory. It is therefore easy to see why complete clinical dental record system, 'autopilot'. If the head movement is too paper-based records, in most cases, comprising medical and dental history, diagnosis, treatment planning, progress notes and patient maintenance. This ICT based clinical documentation provides a comprehensive set of retrospective eval uation procedures, quality assessment and development without additional work away from the chairside. More than 90% of the content is common to dental practice in all countries. The digital clinical record can therefore eas ily be transferred from one country or language to another. It also links to any digital administrative system for billing or management. The system can be inte grated in dental units and is run either by voice-recognition and feedback or in wireless mouse mode.
Human cognitive performance
Holistic understanding and decision making are important parts of human cognitive competence. Human cognitive processes can be described as taking place on two levels, an upper, conscious level and a lower, subconscious level. At the upper level, processes such as inferencing and decision-making can be performed. However, this capac ity is very limited both with regard to information processing and to short term memory, where only six to eight information chunks can be kept in mind simultaneously. In addition, processes are executed sequentially. 1 A typical example of a process at the conscious level is deciding whether or not tooth 14 (upper first pre-molar) should be extracted in a given clinical situation.
The lower subconscious level is char acterised by almost unlimited capacity.
Here an immense number of informa tion processes are taking place simul taneously. They are controlled by the upper level through a complex, autopi lot-like monitoring and control system. If something inadequate occurs during the performance of a process at the lower level, which the autopilot cannot handle, the upper level is interrupted and starts appropriate corrective actions. A typi cal example of this process is using the handpiece when preparing a cavity. If a patient's head movement is only slight, adaptation by the clinician takes place large or sudden, an interrupt is issued and the conscious level is activated for appropriate intervention.
Clearly, optimum working conditions require that in any situation, informa tion is presented in such a way that it can be understood and managed by processes at the lower level. In addi tion, minimum use must be made of the upper (conscious) level, in order to hold this capacity free to deal with any unex pected problems. If working conditions comprise the performance of the upper level (calculating and making inferences and decisions), they should not overload the limited capacity available.
In most cases, clinical management related decision-making implies simul taneous handling of far more than eight information chunks. This implies that dental clinicians cannot gener ate a holistic view and understanding of a patient's clinical situation from a conventional paper-based or electronic patient record. Clinical data and infor mation must therefore be transformed to sensory and, in particular, visual representations.
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Supporting clinical cognitive performance
In order to identify the need for support of cognitive activities, one of the authors of this paper (I-VW) has analysed clini cal activity and problems with regard to the strengths and weaknesses of human cognitive performance. The results have clearly revealed that the paper-based patient record severely hampers diagno sis and decision-making with regard to the choice and execution of appropriate clinical management. 5 For effective integrated treatment planning, oral clinicians need to adopt a holistic understanding of the patient's complaints and expectations, their med ical, dental and social histories, risk fac tors, the soft tissues of their mouth and their occlusion as well as the coronal, apical, periodontal, and radiographic status of their teeth. These factors rep resent far more than the six to eight 'information chunks' that can be han dled simultaneously by the upper level of cognitive processes in the short-term inhibit the process.
Holistic comprehension of at least the coronal, apical, periodontal and radiographic status of teeth can only be achieved by representing clinical findings with appropriately coloured graphic symbols, and by presenting these symbols simultaneously in such a way that the information can be grasped and managed by processes at the lower (subconscious) level. Intuitively this has been known for a long time. Methods for graphically documenting oral status on paper-based records have therefore been used in most practices. However, paper and pencil impose severe limitations. A transition to electronic records is, there fore, clearly indicated.
Unfortunately, in reality, most of the computerised medical and dental records that have been developed have worsened the situation. This is due to the fact that conventional methods of information analysis and alphanumeric computer technology have been applied with no real consideration to the needs of the dentist now and in the future. It almost seems as if current computerised dental records and charts were produced with the sole objective of automating conventional paper systems. This objec tive renders the electronic record very 'familiar' to the practitioner but it fails to take the additional capabilities of ICT into account.
As has been explained, a digital clini cal record should aim to enhance a cli nician's cognitive performance. As such it builds upon people's intuitive abilities. Such a digital clinical record system, based on recent research into human computer interaction, 3, 4, [6] [7] [8] has been developed and will now be described.
The 'computerised dental practice'
In general, a 'computerised dental prac tice' has included a series of diagnostic instruments, intra-oral cameras, dig ital radiographic systems, treatment planning systems, CAD-CAM systems, management systems, etc. These repre sent 'island solutions', which have not been integrated into one system and have not been planned to support the cognitive process.
Features of chairside
and is easy to move for data entry. The acterised by the lack of physiologiccommunication based on intra-oral camera, as an ICT-support for physiologic-ergonomic and BRITISH DENTAL JOURNAL VOLUME 204 NO. 7 APR 12 2008 ergonomic and cognitive-ergonomic principles. Typically, they have included intra-oral cameras on mobile stations with trailing cables that have to be moved to the dental units, together with screens with clinical information that can only be seen by the clinician if he or she moves his or her head and keyboards that present potential cross infection control problems and disturb the clinical routine. All these are clear examples of a lack of physiologic-ergonomic concepts.
Even worse, these island solutions generate time consuming computer dialogs that have to be answered in order to display one, two, but unfortunately never more than six radiographs on the screen. Until now digital radiographic systems have not saved time in the daily practice due to the lack of cognitive-ergonomic concepts. 9 In other words, computer programs for clinical dental practice must be physiologic-ergonomically integrated into the clinical environment. In addition, they must be designed to accommodate the clinical workflow as well as based on cognitive-ergonomic principles.
In order to address this unsatisfactory situation, a team from Uppsala University and a German publishing company (Quintessenz Verlags-GmbH, Berlin, Germany) developed the concept of 'All in one -Chair-side Communication' based on established physiologicergonomic, cognitive-ergonomic and workflow-based principles. The system was successfully tested in 12 clinical environments in eight European countries in the European Research and Development Project ORQUEST (1996-1998). [9] [10] [11] [12] [13] It is based on a standardised ICT-platform and provides immediate availability of all clinical information required for diagnosis, treatment and recall at the chairside. As mentioned previously, the system is built on physiologic as well as cognitiveergonomic, workfl ow-based principles, eg using an ergonomically optimally integrated flat screen, as well as a voicebased human-computer dialogue. [9] [10] [11] [12] It has subsequently been marketed by a Finnish dental company (Planmeca, Helsinki, Finland).
cognitive-ergonomic principles
This section of the paper considers optimal physiologic-ergometric and congnitive-ergometric use. Generally, the head; one has just to raise the eyes the dental nurse (chairside assistant), clinical documentation, diagnostics, and how 'peripherals' should be positioned around a dental chair to ensure their when treating patients, dental clinicians sit in the so-called 9-, 10-or 11-o'clock positions. If they have a screen to look at, it has to be in a 3-or 4-o'clock position. This position enables access to clinical information without turning from the patient's mouth to the screen. For patient education the screen can easily be moved to the 6-o'clock position so that both clinician and patient can view the screen together. A handle allows the screen to be turned to face when necessary.
In the near future data entry by dictation (voice recognition) will be a reality. A small 'earphone' will inform the clinician, via a human voice simulation, what the computer has understood. Corrections during dictation are easily made without interrupting the oral examination. In spite of the fact that voice recognition is a very comfortable method of data entry, a mouse-or digitiser-based data entry system must be available at the chairside (eg for image manipulation). For mouse-or digitiser-based data entry, a data entry procedure is required which allows the dental nurse to keep pace with the clinician's dictation. This can be accomplished by special cognitive-ergonomically designed data entry procedures. It must be pointed out that it is not possible to keep pace with dictation by using keyboard or conventional touch-screens. 5 For mouse-or digitiser-based data entry, a small mouse tray is located on both sides of the dental chair, so that it can be easily available to both clinician and dental nurse. As with all the other peripheral ICT-based equipment, which will be described, the position of the mouse tray has been designed to be optimally integrated at the chairside both physiologically and ergonomically. The mouse tray is placed under the chair patient education, is immediately available in the same way as handpieces.
Intra-oral digital radiography needs to be available at the chairside and/or in a special radiographic room equipped with intra-and extra-oral digital radiographic systems.
From the cognitive-ergonomic point of view it is extremely important that all clinical information, such as the clinical dental record, radiographs, photographs etc, are immediately available and accessible at the chairside. It is well known that the basis for appropriate clinical management is a continuous holistic understanding of a patient's clinical condition. This requires that the presentation and navigation of all information in the clinical record, including risk factors, intra-and extra-oral radiographs and intra-and extra-oral images, are based on established cognitive-ergonomic, workfl ow-based principles in order to be immediately accessed, easily managed, and quickly grasped and understood 'in one view'. Figure 1 shows the clinical interface at the chairside. On the upper part of the screen there is the presentation area for the clinical record comprising medical and dental history, oral status (charting), treatment plan and progress notes.
The medical and dental history includes a comprehensive summary of information that is of direct relevance to care delivered in dental practices. The selection and presentation of the elements within the medical and dental history must be facilitated in such a way that the patient's chief complaint, the reason for the visit, past dental experiences (eg frequency of visits and previous treatment), dental phobia and family history can be easily understood in any clinical workstation and considered during treatment planning. The clinician can classify a patient to be 'at risk' by marking specific items (conditions) in the history with the label 'alert'. This triggers an automatic display of these conditions by the system at the top of the screen whenever clinical information concerning the patient is presented.
The documentation of oral status in the form of graphic symbols is a well known method that has been used in most conventional practices. The use of different colours and easily-understood symbols facilitates a systematic under standing of the patient's mouth. It has also shown that a holistic presentation of coronal, periodontal, endodontic and radiographic status in one single graphic promotes integrated clinical thinking and simplifies treatment planning.
The graphical presentation of the oral status used in digital clinical records must aim to enhance a clinician's information processing performance and build upon their intuitive percep tual ability. An appropriately designed graphical presentation of a patient's mouth must enable the dentist to recog nise and understand the patient's clini cal situation in one view with very low cognitive strain.
Treatment planning can then be car ried out, based on the risk factors, the oral status graphic and the image mate rial (radiographs and photographs) made available by the system. Special treat ment planning menus, which set out possible alternative plans and list the clinical procedures that they involve, are available.
An important and extensive part of the patient record is found in the progress notes section of the system. The progress notes consist of all clini cal treatment procedures to be updated. They are represented by a hierarchy of sets of cognitively related terms (Fig.  2) . Each set forms a menu. When new progress notes are added they automati cally update the oral status graphic (eg if an amalgam restoration is documented by selecting the treatment steps from the progress notes menu, caries will disap pear from the oral status graphic and a graphic of the amalgam restoration will appear). Additionally, there is an auto matic link to update patient billing via open interface links to any billing or management system.
As previously mentioned, more than 90% of the content of the progress notes is common to all countries. The digital clinical record can therefore easily be transferred from one country or lan guage to another.
In the lower right region of the screen (Fig. 1 ) the patient's intra-oral radio graphs (periapicals and bite-wings) are displayed in the form of an 'intui tive image-archive'. This presentation gives a synoptic overview of the teeth/ regions for which there are radiographs. A green number indicates that there are more radiographs available for a spe cific region. For regions where no radio graphs exist, the space is left empty. For full mouth sets of radiographs, a panel indicates the dates when the radiographs were taken. For diagnostic interpretation and comparison the images can be magnified. By clicking on the dates or the tooth regions of interest, the cor responding radiographs are displayed immediately. The user has the possibil ity of displaying several radiographs from the same set (horizontal over view), or selecting images of one tooth region at different dates and comparing them (vertical overview). The patient's panoramic radiographs, cephalographs and photographs are also immediately accessible. Should a clinician need help with regard to the interpretation of a radiograph, an image and rule-based produced by a system in which the design and also externally, for example to fund radiographic decision support system is based on established physiologic-and ing authorities, fi nancial advisors and for the clinical management of radio graphic lesions 14 can be linked to the digital clinical record.
The use of an intra-oral camera, other imaging systems, diagnosis and patient education must be physiologic-ergo nomically and optimally integrated at the chairside. The following situation demonstrates this need: a dentist takes an intra-oral image and detects an oral mucosal lesion but does not feel confi dent with regard to diagnosis and clini cal management. At this moment an image-and rule-based decision support system for the diagnosis and treatment of oral mucosal lesions 15, 16 should be immediately accessible and linked to the actual intra-oral image. This decision support system works as follows: The cli nician is asked two questions about loca tion and colour of the lesion in question. After answering, the computer selects those diseases/lesions which are charac terised by these symptoms and presents them simultaneously on the screen. On the screen the dentist now compares the image of the actual clinical lesion with the clinical images selected by the sup port system. He/she then selects the image which best matches the clini cal lesion. Now the program displays a number of images describing different forms and stages of the selected disease/ lesion. In addition, the most important facts about the condition and informa tion concerning clinical management are shown together with the possible differ ential diagnosis. It should be emphasised that it is not the aim of this decision sup port system to make general practitioners specialists on oral mucosal lesions. Quite the contrary, the aim is to make him/her secure with regard to the further clini cal management of the patient by access to specific data and information which often only belongs within the domain of the specialist.
Last but not least, digital clinical records, including medical/dental his tories, oral status fi ndings, treatment planning and progress notes, are a pre requisite for quality assessment and development and facilitate both clinical audit and research. These procedures are far easier if the records have been cognitive-ergonomic concepts.
A clinical record system based on the cognitive-ergonomic principles outlined above is at present under implementation
Introduction
Historically in the UK and most other countries, digital clinical records have been established as a development of administrative systems, which in turn have been initiated as a result of demands or incentives from external funding authorities such as the National Health Service (NHS) in the UK and Medicaid in the USA. This has resulted in the 'island solutions' referred to in the first part of this paper. Over the last 15 years, the uptake of computerised prac tice administration systems in general dental practice has been rapid. In 1991, in England and Wales, 23% of dental practices had computers and this had risen to 60% in 1998. 17 It is now almost certain that nearly 100% of dental prac tices rely on computers to support their administrative systems.
The establishment of integrated digital clinical records affords an effi cient and ergonomic solution to providing admin istrative data without duplication which can be extracted for use internally in the clinic or practice. This usually takes place outside the immediate clinical environ ment and externally to the clinic but can link the clinic to advisory or supporting bodies. Effective and effi cient oral health care can only be provided in the pri mary care setting if the administrative aspects of the practice or clinic are given appropriate attention. This can only be achieved effectively if the benefits of ICT solutions are seen as part of a fully inte grated system. This not only eliminates the possibility of the potential duplica tion of information, with the consequent reduction in efficiency, but also allows the transfer of information within the administrative system, both internally within the practice or clinic environment monitors of educational activity.
Although digital practice administra tion should be viewed as an integrated system, it is easiest to consider the many applications individually and how these might impact on the ergonomics and efficiency of practice administration and the impact on improving the quality of healthcare.
Financial management
Financial management for the patient
It has become increasingly important that patients are not only informed about the cost of treatment that has been undertaken by means of an effi cient and accurate billing system, but also that they are fully informed about the pro posed treatment and the costs involved, prior to agreeing to receive it. A compre hensive estimate of the treatment, which might include a number of different treatment options, can take considerable time to prepare if reliance is placed on a paper-based system. This also has the added disadvantage of possibly requir ing a duplication of the time taken, due to the necessity for the dentist to retain a copy of the estimate for future refer ence. An ICT solution can easily trans late the results of a chair-side discussion by delivering a written estimate to the practice administrative area without the expenditure of additional time by either the clinician or the administrative staff. In addition, a digital system can record that an estimate has been printed and given to the patient. This can effectively eliminate confusion and misunderstand ing, which so often can lead to a patient/ clinician breakdown in communication.
Financial management for the practice
The digital patient record can be linked to a billing system providing immedi ate information for the practice, the patient and, where appropriate, for the funding authority. The development of relational spreadsheets by linking to financial software packages allows fast and accurate tracking of income and expenditure. This addresses the issues of 
Offi ce management
Links with the electronic patient record provide the opportunity to print out per sonalised prescriptions, reports and let ters using templates and stored patient data, together with increased and more efficient access to patient information throughout the practice. Informative practice information leaflets and news letters, providing useful and up-to-date patient information, can be printed on demand using word processing or pub lishing software packages.
Appointments can be requested by means of a practice website and a digital appointment system can be established which conforms to the needs of both the patient and the clinician using effi cient and accurate search facilities. Patients can be notified of appointments and automated reminders implemented using email or automated telephone reminders where appointments are made a long time in advance or where a signifi cant amount of time has been reserved. This can result in a more effi cient utilisation of clinical time.
Stock control
ICT applications provide effi cient sys tems to monitor appropriate stock levels and stock rotation combined with direct electronic ordering links to chosen sup pliers. If all stock usage is recorded in a stock control database, a re-order print out can be easily and quickly generated or the stock requirements can be com municated by directly interlinking the clinic and suppliers databases.
Practice websites
These can provide patient information in the home or business environment including: the booking of appointments, out of hours and general health care effect of enhancing the practice image and providing opportunities for online patient oral health education.
Continuing professional development (CPD)
ICT can provide an avenue for all mem bers of the dental team to obtain veri fiable and non-verifiable CPD and to provide a log which can be produced as evidence of all such activity. Examples of the provision of ICT-based CPD are discussed in depth in other papers in this series.
Clinical governance
Clinical governance is defined by the Department of Health as 'A framework through which National Health Service (NHS) organisations are accountable for continuously improving the quality of their services and safeguarding high standards by creating an environment in which excellence in clinical care will fl ourish'. 18 This definition is not confi ned to care provided within the NHS but can be extended to apply to treatment pro vided under any payment system. In trying to implement continuous quality improvement it is necessary to establish minimal standards for both clinical and administrative care which are nation ally or locally accepted.
The advantage of utilising ICT solu tions is that the defi ned and accepted standards can be incorporated into the ICT system such that the system is pro grammed to prevent the clinician or any member of the dental team from accept ing data input which falls short of the prescribed standards. For example, many hand-written clinical patient records are deficient on important registration data such as telephone numbers, post codes etc. An electronic data entry form can be programmed to prevent the user from progressing until this important data is registered correctly. To further improve the quality of the data recording, the dental record can benefit from being made interactive, ie the administrator can be prompted to record all the appro priate data. This removes the require ment of having numerous check lists which might be necessary when using paper-based systems. This is important if the data is going to be used for ret-rospective analysis since an incomplete database will result in a fl awed data analysis. In addition, the updating of the local or nationally accepted standards can be undertaken both quickly and efficiently so that the quality of care is continuously improved.
Audit
Audit, whether clinical or administra tive, is an essential part of the continuous improvement of quality of care. Unfor tunately the collection of data using a paper-based system can be very time consuming and therefore expensive. This can provide a powerful disincentive to undertake the exercise as frequently or extensively as might be desirable. The utilisation of ICT solutions in the form of practice or clinic administration soft ware can enable historical data to be obtained without any additional input of time by the administration staff. For example, an audit could be undertaken to establish the number of failed patient appointments over a specific period of time. This can be requested from the computerised patient database by only a few key strokes (Fig. 3 ) and the result produced immediately, not only indicat ing the total number of failed appoint ments but also the amount of clinical time lost and therefore the economic impact on the clinic (Fig. 4) . To under take this procedure manually, without the benefit of a computerised database, could take considerable administrative time and thereby reduce the potential gain of undertaking the analysis. When an audit is undertaken, for example, looking at the quality of clini cal radiographs, the results will probably show that the majority of the radio graphs are clinically satisfactory, some will probably be very good and a small minority could be of little or no diag nostic value (Fig. 5) . When the results are analysed and changes made to rec tify the defi ciencies identified, a second audit can be carried out. This should show an overall quality improvement with the best results in the fi rst audit being exceeded by the best results in the second audit (Fig. 6) . This graphically demonstrates a quality improvement with time and the results can be judged against professionally agreed standards.
ICT has the potential to offer oppor tunities for quality standards of both administrative and clinical care to be compared between different primary care providers working in a similar environment. To undertake this, it is first necessary to define and achieve consensus for quality indicators. These can then be recorded as part of the routine clinical data recording during the examination and treatment of the patient. A clinical minimum data set for primary dental care in the UK was defined in 2001 19 and clinical quality indicators have been used as a means of recording a patient's oral health status in routine clinical practice. 20 The com parison between different providers has been demonstrated to be feasible as part of the Euro-Qual BIO-MED II project, 21 which looked specifically at quality indi cators in orthodontics. One of the qual ity indicators was the incidence of white spot lesions encountered as a result of the presence of fixed orthodontic appli ances. In the pilot study, a number of providers in several European countries participated by recording the incidence of white spot lesions over a defi ned period of time as part of routine clini cal examination using a computerised clinical database. The results were then electronically transmitted to a central database, collated, compared and ano nymised to reveal a considerable differ ence in white spot incidence reported by individual clinicians (Fig. 7) . Each cli nician was informed of his or her code No. of white spot lesions number and was able to see their com parative results from the graph gener ated: for example, clinic 1 highlighted in blue (Fig. 8) , performed least well of all clinics participating in the study. This clearly demonstrated the disparity with other clinicians which would otherwise have not been apparent. In the pursuit of quality improvement, and subject to their consent, it would be possible for the poorer performers, such as clinicians 1 and 67 to contact the best perform ers, clinicians 25 and 5, and establish how the incidence of white spot lesions might be reduced or eliminated. This demonstrates a very practical and effi cient method of using ICT applications to improve the quality of clinical care. Such clinical databases are an impor tant tool for quality care development because of the opportunity they afford for the provision of information at the various levels, both clinical and admin istrative, of the healthcare system. The World Health Organization (WHO) con siders that the development of telematic of aggregating clinical databases. These providers would be committed to record ing outcomes and thereby establishing best practice with the aim of improving health gain.
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The potential disadvantages of IT solutions
The decision to be dependent upon ICT solutions for practice administration must take into account the potential disadvantages of such a development. These include:
• The initial expense of installing appropriate software and hardware and the ongoing costs of updating and maintenance
• The lack of versatility in the software package in meeting the specific needs of an individual operator or practice
• The need for frequent electronic backup to avoid potential data loss
• The need for additional staff training, the problems of staff adaptation to change and the problems of adjusting to, understanding and managing new and complex technology
• The fragility in the software market possibly resulting in a need to change to a new system and the potential problems of compatibility in transfer ring data onto a new software package
• The difficulty in transferring patient data between different software systems when patients join or leave a practice
• The pressure on the software devel opers to adapt to changes in the requirements of third party payers.
Although clinical data transfer between different software systems still remains a challenge, the problem of transfer of administrative data has largely been solved. The other disad vantages largely involve the inevitable transition to an electronic environment and can be addressed by attention to the management of technological change inherent in a dynamic profession subject to such constant change as dentistry.
SUMMARY
In this paper, the authors have demon strated the importance of innovative, cal records and practice management and administration. One key feature for suc cess is a holistic strategy providing for integration of various, existing as well as future, applications. Another key fea ture is that all applications are based on increasingly well-established knowledge with regard to human cognitive ergo nomics. There are some potential disad vantages, which by no means should be disregarded. However, these can be dealt with in an appropriate way, and should not detract from the signifi cant advan tages that arise from the use of digital clinical records as well as digital practice management and administration. 
